The autophagic defect in Niemann-Pick disease type C neurons differs from somatic cells and reduces neuronal viability.
Niemann-Pick disease type C (NPC) is a fatal, progressive neurovisceral disorder. Several studies report that the autophagic flux is disturbed in NPC1-deficient (NPC1-/-) cells. Since it has been suggested that the autophagic defect may contribute to the neurodegeneration, we used cell cultures of NPC1-deficient and NPC1-wildtype neurons to investigate whether the disturbance influences neuronal survival. We found a genotype-dependent difference in survival, when autophagy is induced during culturing. NPC1-deficient neurons are more sensitive to rapamycin treatment and starvation than wildtype neurons. The subsequent search for defects in regulatory components of the autophagic pathway and the autophagic flux brought up results which differ from previous reports on somatic cells in one essential aspect: we exclude that an enhanced formation of autophagosomes contributes to the imbalanced autophagic flux in NPC1 deficient neurons. We found that solely the clearance of autophagosomes is delayed in these cells, which leads to an accumulation of autophagic vacuoles within the lysosomal compartment. Lowering the abnormal lipid load of the acidic organelles with cyclodextrin is sufficient to correct the autophagic flux and prevents premature death of NPC1-/- neurons under autophagic stress. From our results, we conclude that a pharmacological intervention in the neuropathology of NPC-disease should focus on the restoration of the lysosomal degradation capacity of cells.